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© Antistatic/conductive container. 



@ A blow molded container provides protection for 
electrically sensitive devices by including antistatic 
agents in the outer layer and electrically conductive 
agents in the inner layer of a multilayer parison used 
to form a container. The invention renders the use of 
separate antistatic foam pads unnecessary by pro- 
viding an antistatic surface in the container when 
closed. 
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ANTISTATIC/CONDUCTIVE CONTAINER 



FIELD OF THE INVENTION 



The field of the Invention encompasses porta- 
ble containers for the electrostatic discharge pro- 
tection of sensitive electronic circuits or solid state 
devices during transportation and storage. More 
particularly, the present invention includes contain- 
ers which, while closed, protect the contents of the 
container from external electrical and physical 
forces. 

BACKGROUND OF THE INVENTiON 



When two bodies, particularly of unlike materi- 
als, are brought together into intimate contact, a 
redistribution of electrons across the interface is 
likely to occur. An attractive force is established as 
equilibrium is achieved. Work must be done in 
opposition to these attractive forces if and when the 
bodies are separated. The energy so expended 
manifests itself as an increase in electrical tension 
or voltage between the respective surfaces, which 
become electrically charged with respect to each 
other. If a conductive path is available, the charges 
thus separated will reunite immediately. If no such 
path is available, as in the case of non-conductors, 
the potential increase with separation may reach 
values of several thousand volts. The generation of 
such electricaJ forces by contact is known as 
triboeiectricity. 

The charge on a charged object will be located 
on the exterior surface thereof, and these forces 
have a strong influence on nearby objects. If a 
neighboring object is a conductor it will experience 
a separation of charges by induction. Its repelled 
charge is free to give or receive electrons as the 
case may be; if another conductor is brought near, 
the transfer may occur through the agency of the 
spark, very often an energetic spark. 

Triboelectricaily generated charges may ad- 
versely affect or even electronically destroy a num- 
ber of electronic circuits or solid state devices 
sensitive to sudden or stray electric charges or 
static electricity. Micro-circuit devices such as in- 
tegrated circuit chips may be destroyed or weak- 
ened by electrostatic discharge prior to their incor- 
poration into the electrical or electronic equipment 
for which they were designed. Damage from elec- 
trostatic discharge may make such devices prone 
to latent or catastrophic failure during use. 

To prevent electrostatic breakdown, containers 



in which such devices are stored and transported 
have been provided with means for short circuiting 
the device terminals or pins. This short circuiting 
serves to prevent the accumulation of potentially 

5 damaging static charges on the device. 

U. S. Patent No. 4,171,049 discusses the utili- 
zation of a series of conductive slots or grooves in 
which solid state devices may be inserted and later 
dispensed to manufacturing equipment 

ro Other containers have been developed for por- 
table use as for example in the device replacement 
market. These are typically small box like contain- 
ers that house conductive sponge or foam sheets 
Into which the device terminals are temporarily 

is imbedded. An example is found in U. S. Patent No. 
4,333,565. 

In addition to the requirements for inhibiting 
electrostatic charge build up and shielding solid 
state devices from electrical fields, a container use- 
20 ful for transporting such devices should also pro- 
vide protection from mechanical shock and vibra- 
tion. In addition, such a container should be of 
lightweight construction and convenient to use 
when gaining access to the equipment to be re- 
25 paired. The container should also be adaptable to 
the storage of different sizes and shapes of solid 
state devices without change in the size and shape 
of the container itself. Reuseabiiity, tamper secu- 
rity, and cost economy are also important consider- 
ed ations. 

Many of the containers referred to above are 
designed for online infactory production use and do 
not meet many of the requirements desirable in a 
portable containers. For example, many of the prior 
35 art containers are not adaptable to solid state de- 
vices of different shapes and sizes. 

Another means well known in the art for provid- 
ing protection of solid state devices is the use of 
carbon black or carbon powder in varying amounts 
40 in the material forming the container for the solid 
state devices. 

U. S. Patent No. 4,494,651 issued to Malcolm 
discloses a portable work station in which elec- 
trically conductive material, such as carbon black 
45 particles, aluminum particles, and metal filings, is 
blended with thermoplastic material to make an 
electrically conductive case. 

Electrically conductive containers are often pro- 
vided with an electrically conductive or antistatic 
50 foam pad which is used to line the bottom interior 
surface of the container. The foam pad has hyg- 
roscopic wetting or other antistatic agents incor- 
porated therein or thereon. 

The presence of the wetting agents, which at- 
tract moisture to the surface of the pad, substan- 
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tially diminishes the possibility of static electricity 
being generated in the interior of the container as 
the result of friction between the solid state devices 
and the foam pads supporting the devices. More- 
over, since the foam pad has been rendered elec- 
trically conductive and is in electrically conductive 
communication with the container, any static 
charge which ■ may be internally generated will 
harmlessly float to the surface of the enclosure 
means. 

A preferred material for the pad is known in the 
art as "pink poly". This material is a polyethylene, 
such as low density polyethylene, which has been 
impregnated with an organic liquid which can act 
as a hygroscopic wetting agent to attract and hold 
moisture onto the surface of the pad to render the 
pad electrically conductive. The pad may also be 
formed In an electrically conductive loaded plastic 
foam such as carbon or aluminum loaded polyure- 
thane foam. This second material differs from the 
first material in that the electrical conductivity is 
present throughout the foam pad as opposed to the 
surface only of the pad. Still another type of con- 
ductive pad is a polyethylene foam which has been 
sprayed with a conductive carbon or similar con- 
ductive solution to affect a conductive surface lay- 
er. 

These pads are typically preshaped to the con- 
figuration of the solid state device to accommodate 
the shape of the container, and are designed to 
direct static charges generated by frictional move- 
ment or other slight vibrations of the solid state 
device against the pad to the surface of the con- 
tainer. Typical hygroscopic wetting agents used in 
conjunction with the internal foam pads are well 
known to those skilled in the art and disclosed for 
example in U.S. Patent No. 3,355,313 Eastes and 
Canadian Patent No. 810,595 also issued to 
Eastes. 

One negative feature associated with the use of 
such internal pads, such as "pink poly" pads is 
that the antiblocking or wetting agent used to pro- 
vide the antistatic effect and to render the pad 
electrically conductive, may also deteriorate a solid 
state device. 

it has also been found that at elevated tem- 
peratures volatiles can be produced in the pink 
polyethylene foam pad which can corrode a solid 
state device. 

Of course, an additional consideration is the 
cost of installing these pads in each container. 

It is, therefore, an object of the present inven- 
tion to provide a means for protecting solid state 
devices within an electrically conductive container 
without the need for internal polyethylene foam 
pads or the like. 



SUMMARY OF THE INVENTION 



In one aspect of the present invention, a blow 

5 molded container suitable for storing and transport- 
ing a solid state device comprises body and cover 
portions, the surface of said container comprising a 
blend of a polymeric resin and an antistatic agent. 
In another aspect of the present invention, a 

io blow molded container comprises body and cover 
portions formed from a multilayer parison compris- 
ing an outer layer of a first blend of a polymeric 
resin and an antistatic agent and an inner layer of a 
second blend of a polymeric resin and an elec- 

75 trically conductive agent. 

In still another aspect of the present Invention, 
a process for making a blow molded container 
comprises blending a first polymeric material with 
an antistatic agent; blending a second polymerifc 

20 material with an electrically conductive agent; coex- 
truding a multi-layer parison so that the first blend 
forms an outer layer, and the second blend forms 
an inner layer of the parison; and blow molding the 
parison to provide a body and cover portion each 

25 having an antistatic surface layer and an electrically 
conductive inner layer. 



DEFINITIONS 

30 

The term "electrically conductive", and similar 
terms, are used herein to describe a material hav- 
ing a surface resistivity of less than 1 0 s 

35 ohms/square (Department of Defense Standards). 

The term "solid state device" is used herein to 
describe devices such as electronic devices whose 
utility may be Impaired or destroyed by charge 
transfer actions, static electricity, or electrostatic 

40 discharge. 

The term "antistatic" as used herein describes 
material having a surface resistivity in the range of 
about 10 9 to 10 H ohms/square (Department of 
Defense Standard) and/or a material which can 

45 dissipate 99% of an applied static charge of ±5000 
volts direct current in a short amount of time, 
preferably less than 20 seconds, more' preferably 
less than 5 seconds, most preferably less than 2 
seconds (Federal Test Method Standard 101C, 

50 Method 4046.1, "Electrostatic Properties of Materi- 
als"), and/or a materia! having a surface resistivity 
in the range of about 10 5 to 10' 3 ohms/square 
(Electronics Industry Association Standard). 

The term "parison" is used herein to refer to a 

55 hollow tube or other preformed shape of a thermo- 
plastic material or blend or aggregation of thermo- 
plastic materials which is inflated inside a mold in 
the blow molding process. 
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"Polymeric resin" as used herein includes but 
Is not limited to for example homopolymers, 
copolymers, terpolymers etc., and blends and 
modifications thereof and more specifically 
polyolefins as defined hereunder. Polyesters, 
polyamides, polycarbonates and the like are also 
included herein. 

The term "outer layer" is used herein to refer 
to a layer of a multi-layer parison which comprises 
an outer surface thereof. 

The term "inner layer" is used herein to refer 
to a layer of a multi-layer parison other than the 
outer layer, such as an intermediate layer or inner- 
most layer of the parison. 

The term "intermediate layer" is used herein to 
refer to a layer of a multi-layer parison positioned 
between an outer layer and an innermost layer. 

The term "polyolefin" is used herein to refer to 
a polymer of olefins such as ethylene, propylene, 
etc., and copolymers and modifications thereof, 
such as linear low density polyethylene (LLDPE) 
and ethylene vinyl acetate copolymer. 

The term "regrind" is used herein to refer to 
waste material such as excess parison material 
from blow-molding operations, which is reclaimed 
by for example shredding or granulating of the 
excess material. This regrind material is generally 
mixed with other unprocessed material at some 
predetermined percentage. 

"Exposed surface" is used herein to indicate 
those surfaces of a container, including the outside 
surface of a closed container as well as the sur- 
faces exposed by opening the container, which 
may be said to be exposed to the atmosphere. 



BRIEF DESCRIPTION OF THE DRAWINGS 



Figure 1 is a sectional view of a coextruded 
multi-layer parison in accordance with the present 
invention. 

Figure 2 is an elevationai cross-section of a 
blow molded container utilizing the multi-layer par- 
ison. 

Figure 3 is an alternate embodiment of a 
coextruded multi-layer parison of the invention; and 

Figure 4 is an elevationai cross-section of a 
blow molded container utilizing the parison of Fig- 
ure 3. 



DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 



Referring to Rgure 1, a multi-layer parison 10 
is coextruded and then formed into a blow molded 



container. Parison 10 includes an outer layer 12 
comprising a blend of a polymeric resin, preferably 
a polyolefin and more preferably linear low density 
polyethylene, and an antistatic agent to provide 

5 antistatic characteristics to the exposed surface of 
the container formed from the parison. 

Antistatic agents suitable for use in the outer 
layer 12 may be for example an organic liquid 
which acts as a wetting agent, or for example ionic 

to surface-active agents which will migrate to the sur- 
face of the outer layer 12 to provide the antistatic 
characteristics necessary In the surface of the re- 
sulting container. 

Antistatic agents useful in the present invention 

rs may also be those which are substantially non- 
hygroscopic and substantially non-migratable, and 
such antistatic agents may be selected from the 
aromatic sulfonamides. The aromatic sulfonamides 
may be ortho, meta, or para substituted on the 

20 benzene ring thereof, or may be N-substituted on 
the amide group thereof. Representative examples 
of aromatic sulfonamides include, but are not limit- 
ed to, o.p-toluenesuifonamide, N-ethyl-o,p-toluene- 
sulfonamide, N-butyl benzene sulfonamide, or ben- 

25 zenesulfonarhide. 

Various companies supply aromatic sul- 
fonamides. For instance a mixture of ortho and 
para toluenesulfonamide was formerly supplied by 
Monsanto Company, St Louis, Missouri, under the 

30 same Santicizer (TM) 9, and currently by Akzo 
Chemie America, Chicago, Illinois, under the name 
Ketjen-flex (TM) 9. N-ethyl-ortho.para-to- 
luenesulfbnamide was formerly supplied by Mon- 
santo Company under the name Santicizer (TM) 8, 

35 and currently by Akzo Chemie America under the 
name Ketjenflex (TM) 8. N-butyl benzene sulfon- 
amide is supplied by Unrtex Chemical Corporation, 
Greensboro, North Carolina, under the name Un- 
iplex(TM) 214. 

40 " In a preferred embodiment, the antistatic poly- 
meric composition which may be employed in the 
outer layer of the parison is obtained from N-butyl 
benzene sulfonamide in an amount of about 15% 
to about 30% by weight of the total which has been 

45 mixed in a blender with nylon 12, and the resultant 
granulation palletized. Preferably, a nylon 6/12, In a 
weight amount less than the nylon 12, is included 
in the blending. Also nylon 12 containing about 
30% by weight N-butyl benzenesulfonamlde and 

so about 15% by weight nylon 6/12 can be purchased 
as Griiamid (TM) L25N150 and nylon 12 containing 
about 15% by weight N-butyl benzenesulfonamide 
and about 15% by weight nylon 6/12 can be pur- 
chased as Griiamid (TM) L25W40, both of which 

55 are marketed by Emser Werke AG, Zurich, Switzer- 
land. 

The antistatic polymeric composition of the 
outer layer 12 of the parison may alternatively 
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comprise a blend of a polyolefin with a small 
amount of one or more of the following antistatic 
agents. Suitable antistatic agents may be selected 
from (a) fatty acid esters of polyhydroxy aicohols; 
(b) polyalkoxylated compounds (U* polyethers) 5 
such as polyethylene oxides, polypropylene oxides, 
polybutylene oxides, polytetramethylene oxides, 
the reaction products of polyalkoxylates with fatty 
acids, the reaction products of polyalkoxylates with 
fatty alcohols, the reaction products of polyalkox- 10 
ylates with fatty acid esters of polyhydroxyl al- 
cohols (for Instance polyalkoxylate reaction pro- 
ducts of fatty acids, of fatty glycols, of fatty sor- 
bitols, of fatty sorbitans, and of fatty aicohols), or a 
mixture thereof, or a mixture of (a) and (b). Suitable 15 
fatty group chains in either (a) or (b) are desirably 
from about Cs to about C50, or even higher. Natural 
fatty groups are in the lower range and synthetic 
ones are in the higher range. For instance, Unithox 
(TM), a reaction product of polyalkoxylate with fatty 20 
alcohol, is an ethoxylated synthetic fatty aicohoi 
supplied by Petrolite Corporation, which may have 
up to about 50 carbons in the fatty group chain. 
The polyether chains in the suitable polyalkox- 
ylated compounds are of the formula (-OCxHar),, 25 
wherein x is from 2 to about 8, wherein the alkyl 
group is straight or branched, and wherein n is 
from 2 to about 1000. Each agent will work by itself 
in a polymeric composition, as such antistatic com- 
positions exhibit excellent static decay times; how- 30 
ever, the combination of agents (a) and (b) In a 
polymeric composition is more desirable as these 
antistatic compositions display even shorter static 
decay times. Desirable fatty acid ester substituted 
polyhydroxy alcohols include, but are not limited 35 
to, the polyhydroxy alcohols selected from the O2 
to Cs aicohols, such as ethylene glycol, 1,3-pro- 
pyiene glycol, 1 ,2-propylene glycol, 1.2-butanediol, 
meso2,3-butanediol. 1 ,4-butanediol, pinacol, pen- 
taerythritol, 1 ,2,3,4,5-pentanepentol, sorbitan, or 40 
sorbitol, which polyhydroxy alcohol has been sub- 
stituted with one or more fatty acid ester groups. A 
very desirable fatty acid ester substituted poly- 
hydroxy alcohol is glycerol monostearate. A desir- 
able polyether is polyethylene oxide, such as that 45 
sold by Union Carbide under the trade name 
Polyox, or is polytetramethylene oxide, such as 
that sold by du Pont under the trade name 
Terathane. A very desirable polyalkoxylate of a 
fatty alcohol is a polyethoxylated cetyl alcohol, as so 
represented by the formula Ci6H33-0(-C2H4-0-) n H 
wherein n is from 2 to about 50. 

Preferred composition for outer layer 12 is an 
acid copolymer/quatemary amine mixture compris- 
ing (A) a polymer containing carboxylic acid moiet- 55 
ies and (B) an antistatically effective amount of a 
quaternary amine wherein: 



(A) the polymer containing carboxylic acid 
moieties is 

a copolymer of (i) a major amount by mol % of an 
alphaolefin of the formula RCH = CH2 wherein R is 
H or Ci to Cs alkyl, and (ii) a minor amount by mol 
% of an alpha,beta-ethylenically unsaturated car- 
boxylic acid, 

and (B) the quaternary amine is of the for- 
mula 

KR'XR^XR^Nftxr wherein 

R 1 is selected from H, aryl, C1 to C50 alkyl option- 
ally having one or more non-contiguous C = 0 or 
NHC = 0 or -S- or -0- in the carbon chain, or the 
same as R 2 ; 

each of R 2 , R 3 , and R 4 , is the same or different and 
selected frin Gm Ci to Cis alkyl optionally substi- 
tuted with one or more OH or from -R 5 -0) a H 
where a is an integer from 1 to 10 and R s is 
ethylene or propylene; and 
X is an anion selected from chloride, bromide, 
iodide, nitrate, fluoborate, phosphate, Ct to Cs alkyl 
phosphate, sulfate, Ci to Cs alkyl sulfate, formate. 
Ci to Cs alkyl or C6 to C2* aikaryl or aryl sulfonate, 
acetate, trifluoroacetate, citrate, propionate, tartrate 
or carbonate. 

Another preferred blend for outer layer 12 com- 
prises a blend of linear low density polyethylene 
with a small amount of the polyethoxylated cetyl 
alcohol and/or glycerol monostearate. An even 
more preferred blend includes about 98.5% 
LLDPE, about 1% of the polyethoxylated cetyl al- 
cohol, and about 0.5% glycerol monostearate. All 
percentages are by weight of the total blend. A 
small percentage, preferably about 5%, of an an- 
tiblocking agent may be added to this blend prior 
to blow-molding. A suitable antiblocking agent is 
micron-sized silica available from Teknor Apex. 

An inner layer 14 of the multi-layer parison 
preferably comprises a blend of a polymeric resin, 
more preferably a polyolefin, and even more pref- 
erably a high density polyethylene; and electrically 
conductive particles such as carbon black, carbon 
fibers, and the like. 

An optional additional inner layer 16 may be 
coextruded simultaneously with outer layer 12 and 
inner layer 14. Layer 16 is a polymeric material, 
preferably a blend of a polymer and a regrind 
material for example a regrind high density poly- 
ethylene or other polyethylene or polyolefin materi- 
als. Most preferably, optional layer 16 comprises a 
blend of high density polyethylene and a regrind 
material. A three-layer parison and a blow molded 
container made therefrom are shown in Rgures 3 
and 4. The use of regrind material provides cost 
savings in the production of electrically conductive 
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containers, without jeopardizing the effectiveness of 
the container for the storage and transport of elec- 
trically sensitive devices. 

In one preferred embodiment, the outer layer 
12 comprises about 15% of the total weight of the 
multi-layer parison, and the inner layer 14 and 
optional layer 16 each comprise about 15% and 
70% respectively of the total thickness of the par- 
ison. 

Where no layer 16 is present the inner layer 
14 preferably comprises about 85% of the total 
thickness of the parison and the outer layer 12 
comprises about 15% of the total thickness. 

ft should be noted that when carbon fibers or 
other conductive fibers are used in a blow molding 
process, these fibers resist the requisite stretching 
during the molding process and, if used throughout 
the multi-layer parison, would result in breaking of 
the parison during the blow molding operation. 
These fibers are therefore confined, if used, to the 
inner layer 14 of the multi-layer parison to impart 
the required electrical conductivity to the resulting 
blow molded container but without affecting the 
blow molding operation. It should be clear to some- 
one of ordinary skill in the art that a reduction in 
the preferred percentage of carbon fibers or other 
conductive fibers in the inner blend layer 14 may 
permit, to some extent, a relative thickening of the 
inner layer 14 in relation to the total multi-layer 
parison thickness without seriously affecting the 
blow molding operation. However, alteration of the 
concentration of carbon fibers in the inner layer 
may also effect the degree of electrical conductiv- 
ity of the inner layer 14. 

Conversely, an Increase in the percentage of 
carbon fibers or other fibers in the inner blend 
layer 14 may permit, to some extent, a relative 
thinning of the inner layer in relation to the total 
multi-layer parison thickness, without losing the de- 
sired electrical conductivity of the inner layer. 

A preferred method of manufacturing the con- 
tainer is blow molding. Blow molding is generally 
well known to those of ordinary skill in the art, as 
illustrated by U. S. Patent Nos. 3,452,125 and 
3,317,955 disclosing blow* molding techniques and 
methods. In practice, a first blend of a polymeric 
resin such as a polyolefin, more preferably linear 
low density polyethylene, is blended with any suit- 
able antistatic agent A second blend of a poly- 
meric resin such as a polyolefin, more preferably 
polyethylene, and most preferably high density 
polyethylene, is blended with carbon black or con- 
ductive fibers such as carbon fibers In a relatively 
small percentage, for example about 10% of the 
carbon or fibers in relation to the total weight of the 
blend layer. These blends are then coextruded with 
the first blend as an outer layer and the second 
blend as an Inner layer, and optionally with an 



additional inner layer of a polymeric material and/or 
regrind material. The materials are heated to a 
temperature whereby the thermoplastic materials 
may be extruded as a parison and blow molded 

5 into the desired shape or configuration as is well 
known in the art. 

Figure 2 shows a resulting blow molded con- 
tainer 18 wherein the multilayer parison has been 
blow molded to form the cover portion 20 and body 

10 portion 22 of the container. It can be seen from the 
drawing figure that when the container 18 is closed, 
the first blend of outer layer 12 forms the outside 
surface of the container, as well as the interior 
surface of the container. Thus an antistatic surface 

75 is provided on the outside and inside exposed 
surfaces of container 18. This invention therefore 
obviates the need for a separate of discrete an- 
tistatic pad such as the "pink poly" antistatic pads 
conventionally used, and with this avoids the cost 

20 of such pads and the cost of properly installing 
such pads in ESD sensitive device containers, as 
well as the deteriorating effect of pink poly on ESD 
sensitive devices stored in such containers. 

The preferred container, illustrated In Figure 2, 

25 is of "double wall" construction, well known in the 
art for provided enhanced protection against me- 
chanical shock and abuse. Central region 24 of 
cover portion 20 and body portion 22 represents 
the space between the double walls 14. 

30 In an alternate embodiment of the invention, 
Figure 3 shows a multilayer parison have an an- 
tistatic outer layer 12, an inner electrically conduc- 
tive layer 14, and an additional inner layer 16 as 
described earlier. Each layer may be gauged to 

35 appropriate thicknesses depending on the require- 
ments of the particular container. For example, 
inner layer 16 may be of relatively thick gauge to 
provide structural strength to the parison during the 
blow molding operation, and to the final container. 

40 If layer 14 contains electrically conductive fibers 
such as carbon fibers, it may be necessary to rely 
largely on the strength of outer layer 12 and inner 
layer 16 for this purpose. 

The blend of outer layer 12 most preferably 

45 comprises about 15% of the total parison thick- 
ness. Variations from this range may be suitable 
depending on the requirements of the final con- 
tainer, i.e. the final end use. Clearly, an antistatic 
layer forming more than 15% of the total parison 

so thickness will provide more antistatic agent to the 
final container. Thicknesses less than 15% may be 
utilized provided sufficient material is present to 
offer minimum antistatic protection for the ESD 
sensitive devices to be packaged. 

55 Similarly, although inner layer 14 will most 
preferably form 15% of the total parison thickness, 
thickness percentage may vary from this as long 
as minimal strength, conductivity, and other prop- 
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erties affected by such variations are met 

The additional inner layer 16 may be used to 
render a more economical container by the use of 
regrind material, and although typically this layer 
will form a major proportion of the parison and 
container, e.g. 70%, greater or lesser percentages 
will nevertheless be suitable as long as the other 
functional layers are disposed in sufficient thick- 
ness and/or density of antistatic and electrically 
conductive materials respectively to adequately 
protect ESD sensitive devices held in the container. 

Figure 4 illustrates a final blow molded con- 
tainer blow-molded from' the parison depicted in 
Rgure 3 and described above. This container is 
similar in all respects to that of Rgure 2, except 
that additional inner layer 16, rather than inner 
layer 14, will form the surface of the double walls 
which encompass and form central region 24 of the 
doublewalled embodiment. Electrically conductive 
inner layer 14 will therefore become an intermedi- 
ate layer, forming neither an exposed surface of 
the container 18 nor a surface of the double wall in 
an embodiment utilizing the doublewall design. 

By the use of the present invention, an an- 
tistatic surface is provided on the interior exposed 
surface and the exterior exposed surface, of the 
blow-molded container. This substantially elimi- 
nates the danger of sparking when charged objects 
are brought near the case. This protection helps to 
insure that the ESD sensitive device in the con- 
tainer will not be damaged during storage and 
shipment The antistatic surface layers also have a 
resistance sufficient to bleed off static charge that 
may otherwise build up on the container. 

When the container is closed, the invention 
provides a Faraday Cage to protect sensitive com- 
ponents from electric fields. 

Several additional advantages are offered by 
the practice of the invention. For example, with the 
use of conventional antistatic foam pads, there is 
always a possibility of the pad dislodging from the 
container, and thereby raising the risk of electro- 
static damage to the ESQ sensitive contents of the 
container, or requiring the replacement of the pads. 
Another advantage is the additional space available 
within the container which would otherwise be oc- 
cupied with the antistatic pads. ' 

Although the present invention has been de- 
scribed in connection with preferred embodiments, 
one skilled in the art will understand that modifica- 
tions may be made without departing from the 
scope of the invention. For example, instead of the 
first blend as described above a single polymeric 
resin may be used without the addition of an an- 
tistatic agent therein. This combination may be 
suitable where an antistatic outer surface is not 
required. Likewise, the antistatic outer layer may be 
employed but with a non-conductive inner layer 



comprising a single polymeric resin without the 
addition of electrically conductive particles. Such a 
combination may be useful where a conductive 
inner layer is not required. Although the need for 

5 internal polyethylene foam pads or the like is ob- 
viated by the practice of the present invention, 
such pads may offer some usefulness in connec- 
tion with the packaging of e.g. products of varying 
relief or profile. Thus, use of such pads is consid- 

ro ered to be an option still within the scope of the 
invention, and not Inconsistent therewith. 

Also, although the embodiments have been 
directed to a blow molded container of doublewall 
design, clearly a single-wall container can be made 

15 which nevertheless utilizes to advantage the an- 
tistatic and/or electrically conductive features of 
this invention. Additionally, containers of related 
molding techniques may nevertheless take advan- 
tage of the antistatic conductive layer feature of the 

20 invention. Injection molding is an example of an- 
other molding technique. 



Claims 

25 

1. A blow molded container suitable for storing 
and transporting a solid state device comprising 
body and cover portions, the exposed surfaces of 
said container comprising a blend of a polymeric 

30 resin and'an antistatic agent. 

2. A blow molded container comprising body 
and cover portions formed from a multilayer par- 
ison comprising: 

(a) an outer layer of a first blend of a poly- 
3$ meric resin and an antistatic agent; and 

(b) an inner layer of a second blend of a 
polymeric resin and an electrically conductive 
agent. 

40 3. The container according to claim 2 wherein 

the outer layer Is thinner than the inner layer. 
4. The container according to claim 2 wherein 

the polymeric resin of the outer layer comprises a 

linear low density polyethylene. 
45 5. The container according to claim 2 wherein 

the antistatic agent is selected from the group 

consisting of: 

(a) organic liquids; 

(b) ionic surface-active agents; 
so (c) aromatic sulfonamides; 

(d) polyalkoxylated compounds; 

(e) fatty acid esters of polyhydroxy alcohols; 

and 

(f) blends of (d) and (e); and 

55 (g) a mixture of an acid copolymer and a 

quaternary amine. 
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6. The container according to claim 2 wherein 
the polymeric resin of the inner layer comprises a 
high density polyethylene. 

7. The container according to claim 2 further 
comprising an additional inner layer of polymeric 5 
material or blends thereof. 

8. The container according to claim 7 wherein 
the polymeric material comprises a blend of high 
density polyethylene and regrind material. 

9. A process for making an electrically conduc- 10 
trve blow molded container comprising: 

(a) blending a first polymeric material with an 
antistatic agent; 

(b) blending a second polymeric material 

with an electrically conductive agent; 75 

(c) coextruding a multilayer parison so that 
the blend of (a) forms an outer layer, and the blend 
of (b) forms an inner layer of the parison; and 

* (d) blow molding the parison to provide a 
container with a body and cover portion each hav- 20 
ing an antistatic surface layer and an electrically 
conductive inner layer. 

10. The process of claim 9 further comprising 
coextruding, with the outer blend layer and inner 25 
blend layer, an additional Inner layer of polymeric 
material or blends thereof. 
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